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L REAL PARTY IN INTEREST 

The real party in interest is King Technology Inc., assignee of U.S. Patent Application 
Serial number 10/623,682; filed on July 21, 2003; titled DELIVERY SYSTEM AND 
METHOD OF MAKING ARTICLE. 

II. RELATED APPEALS AND INTERFERENCES 

There are no current appeals or interferences related to the above-identified patent 
application. 

ffl. STATUS OF CLAIMS 

Claims 8 and 9 to a method of applying a water treatment composition to an article and 
claims 10 and 12 to a method of making an article for insitu water treatment are currently 
pending in the above-identified application and have all been rejected final. In regards to 
claims 1-7, 1 1 and 13-20, claims 1 1 and 13-20 have been withdrawn and claims 1-7 have 
been canceled from the present application and thus are not a part of the present appeal. 

IV. STATUS OF AMENDMENTS 

The present application, currently comprising claims 8, 9, 10, and 12, was rejected final on 
August 1 1, 2006. In response to the Examiner's Final rejection of August 11, 2006, a 
Notice of Appeal was filed on August 31, 2006. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

Appellant's claims 8 and 9 are grouped together with independent claim 8 standing alone 
on its own. Appellant's claims 10 and 12 are grouped together with independent claim 10 
standing alone on its own. 

In regards to Appellant's independent claim 8, Appellant's independent claim 8 calls for a 
method of applying a water treatment composition to an article comprising the steps of 
applying an adhesive to a web of material; applying a metal ion yielding material in particle 
form to the adhesive on the web; allowing the adhesive to dry to secure the metal ion 
yielding material to the web of material; and forming the particle containing web into an 
article for use in water purification. Support for Appellant's independent claim 8 can be 
found for example on page 10, lines 1-7 and in Figures 1, 2, 3, 4, and 7 of the Appellant's 
disclosure. 

In regards to Appellant's independent claim 10, Appellant's independent claim 10 calls for 
a method of making an article for insitu water treatment comprising the steps of selecting a 
water treatment material from the group consisting of zinc sulfate, zinc carbonate, zinc 
chloride, copper chloride, copper carbonate, copper sulfate, silver chloride, stannous 
chloride and stannic chloride; selecting an adhesive from the group consisting of 
polyurethane, epoxy resin, polyvinyl acetate and polyvinyl alcohol; selecting a water 
insoluble solid structure; applying the adhesive to the water insoluble solid structure to 
form at least a partial coating thereon; applying the water treatment material to the 
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adhesive on said solid structure; allowing the adhesive to set to thereby secure the water 
treatment material to the solid structure; and forming the structure into an article for 
placement into a body of water to thereby enable the structure to adhesively support the 
water treatment material thereon in a condition that maintains a water concentration of 
metal ions less than 1000 parts per billion (ppb). Support for Appellant's independent 
claim 8 can be found for example on page 5, lines 1-27; page 6, lines 1-26; page 10, lines 1- 
7; and in Figures 1,2, 3, 4, and 7 of the Appellant's disclosure. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

1. Claims 8 and 9 stand rejected under 35 U.S.C. 102(b) as being anticipated by the 
reference KR 8902848, the reference of Minami (U.S. Patent No. 3,866,568) or the 
reference of Takahashi et al. (U.S. Patent No. 5,567,539). 

2. Claims 8-10 stand rejected under 35 U.S.C 102(b) as being anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as being made obvious by the reference 
JP780 100390. 

3. Claims 8 and 9 stand rejected under 35 U.S.C. 102(b) as being anticipated by or, in 
the alternative, under 35 U.S.C 103(a) as being made obvious by the reference of JP 
78020780. 
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4. Claims 8 and 9 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
KR 8902848 in view of the reference of Oehler et al. (U.S. Patent No. 5,820,927). 

5. Claims 8-10, and 12 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over KR 8902848/JP 780100390/JP 78020780 in view of the reference of 
Rosenblatt (U.S. Patent No. 6,365,169). 

6. Claim 10 stand rejected under 35 U.S.C. 102(b) as being anticipated by the 
reference JP78020780. 

VH. ARGUMENT 

In the Final Office Action dated August 1 1 , 2006, the Examiner rejected Appellant's claims 
8 and 9 under 35 U.S.C. 102(b) as being anticipated by the reference KR 8902848, the 
reference of Minami (U.S. Patent No. 3,866,568) or the reference of Takahashi et al. (U.S. 
Patent No. 5,567,539); rejected claims 8-10 under 35 U.S.C. 102(b) as being anticipated by 
the reference JP780100390; rejected claims 8 and 9 under 35 U.S.C. 102(b) as being 
anticipated by the reference JP 78020780; rejected claims 8-10 under 35 U.S.C. 103(a) as 
being made obvious by the reference JP780100390; rejected claims 8 and 9 under 35 U.S.C. 
103(a) as being made obvious by the reference JP 78020780; rejected claims 8 and 9 under 
35 U.S.C. 103(a) as being unpatentable over KR 8902848 in view of the reference of Oehler 
et al. (U.S. Patent No. 5,820,927); rejected claims 8-10, and 12 under 35 U.S.C. 103(a) as 
being unpatentable over KR 8902848/JP 780100390/JP 78020780 in view of the reference 
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of Rosenblatt (U.S. Patent No. 6,365,169); and rejected claim 10 under 35 U.S.C. 102(b) as 
being anticipated by the reference JP78020780. 

In regards to claims 1-7, 1 1 and 13-20, claims 1 1 and 13-20 have been withdrawn and 
claims 1-7 have been canceled from the present application and thus are not a part of the 
present appeal. 
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1. The references of KR 8902848, the reference of Minami and the reference of 
Takahashi et al. each do not teach the step of applying a metal ion yielding 
material in particle form to the adhesive on the web. 

Appellant's method claims 8 and 9 stand rejected under 35 U.S.C. 102(b) as being 
anticipated by the reference KR 8902848, the reference of Minami (U.S. Patent No. 
3,866,568) or the reference of Takahashi et al. (U.S. Patent No. 5,567,539). The Appellant 
respectfully disagrees with the Examiner's aforementioned rejection of Appellant's method 
claims 8 and 9. 

In regards to Appellant's independent method claim 8, Appellant's independent method 
claim 8 calls for a method of applying a water treatment composition to an article including 
the step of: 

". . .applying a metal ion yielding material in particle form to the adhesive on the 
web ..." (Emphasis added.) 

The Appellant respectfully submits that a review of the references of Minami and 
Takahashi et al. reveal that the references of Minami and Takahashi et al. each do not teach 
the step of applying metal ion yielding materials in particle form to an adhesive on a web as 
called for in Appellant's independent method claim 8. On page 5, lines 3-5 of the Office 
Action dated April 1 1, 2006, the Examiner commented: 



« ~ny> nf Minami and Takahashi e t al is applie d not for teaching the step of 
applying metal ions yielding materials in particle form to an adhesive on a web, but 
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as evidence to confirm the Examiner's interpretation of the term "drying" of holt 
[hot] metal adhesive." (Emphasis added.) 

The Appellant respectfully disagrees with the Examiner's citation of the reference of 
Minami and the reference of Takahashi et al. in the Examiner's rejection of Appellant's 
method claims 8 and 9 under 35 U.S.C. 102(b). More specifically, the Appellant 
respectfully submits that if the reference of Minami and the reference of Takahashi et al 
each does not teach "... the step of applying metal ions yielding materials in particle form 
to an adhesive on a web. . ." as called for in Appellant's method claims 8 and 9, then the 
Examiner's rejection of Appellant's method claims 8 and 9 under 35 U.S.C. 102(b) as being 
anticipated by the reference of Minami or the reference of Takahashi et al. is not a proper 
rejection. In the case of Atlas Powder Co. v. IRECO Inc., wherein the Federal Circuit held: 

"To anticipate a claim, a prior art reference must disclose every limitation of the 
claimed invention , either explicitly or inherently." Emphasis added, see Atlas 
Powder Co. v. IRECO Inc., 51 USPQ2d 1943, 1945 (Fed. Cir. 1999), citing In re 
Schreiber, 44 USPQ 1429, 1477 (Fed. Cir. 1997) 

In view of Atlas Powder Co. v. IRECO Inc., it is respectfully submitted that since the 
references of Minami and Takahashi et al each is applied not for teaching the step of 
a pplying metal inns yielding materials in particle form tn an adhesive on a web as called for 
in Appellant's method claims 8 and 9, the Appellant respectfully submits that Appellant's 
method claims 8 and 9 are allowable over the references of Minami and Takahashi et al. 
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The Appellant respectfully further notes that the Examiner is currently rejecting 
Appellant's claims 8 and 9 under 35 U.S.C. 102(b) as being anticipated by the references 
KR 8902848. In ATD Corp. v. Lydall, Inc., the Federal Circuit held that in order for a 
reference to anticipate, the: 

"... anticipating reference must describe the patented subject matter with sufficient 
clarity and detail to establish that the subject matter existed and that its existence 
was recognized by persons of ordinary skill in the field of the invention." 1 
(Emphasis added.) 

In view of ATD Corp. v. Lydall Inc., the Appellant respectfully submits that the KR 
8902848 reference does not anticipate Appellant's independent method claim 8 as the 
reference KR 8902848 does not describe with sufficient clarity and detail the use and 
function of the adhesive so as to anticipate the step of ". . .applying a metal ion yielding 
material in particle form to the adhesive on the web" of Appellant's independent method 
claim 8. 

In regards to the KR 8902848 reference's disclosure of the adhesive, the Appellant 
respectfully submits under In re Oelrich 2 that the mere disclosure of an adhesive coating 
the inner side of the nonwoven fabrics is not sufficient to lead to the conclusion that the 
silver-added active carbon and untreated active carbon of the KR 8902848 reference are 
actually applied to the adhesive. Note per the Appellant's above argument that the KR 

1 ATD Corp. v. Lydall Inc., 48 USPQ 2d 1321, 1328 (Fed. Cir. 1998) 

2 In re Oelrich, 212 USPQ 323, 326 (C.C.P.A.) (quoting Hasggirg v. Kemmer, 40 USPQ 
665, 667 (C.C.P.A. 1939) ("Inherency, however, may not be established by probabilities 
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8902848 reference actually teaches away from the application of the active carbons to the 
adhesive through the disclosure that the mesh formed by KR 8902848's fabrics 1 1 ' and 
11" already functions to prevent the active carbon from escaping or releasing from KR 
8902848's filter 8. 

In further regards to the reference KR 8902848, the Examiner on page 4, lines 16-20 of the 
Office Action dated April 11, 2006, stated: 



" . . . , the translated text (See USPTO translation) describes the relevant part as 
follows: "When forming the filter 8, one side of the non-woven fabric 1 1' and 1 1" 
is coated with an adhesive, and the adhesive-coated side is fusion bonded to the 
activated carbon to fix the activated carbon" (See page 4, lines 20-22)." 



The Appellant respectfully submits that the above disclosure of the fusion bonding of 
activated carbon to a side of KR 8902848's non-woven fabric containing an adhesive 
coating does not anticipate the Appellant's step of applying of metal ion yielding material 
in particle form to the adhesive . It is respectfully submitted that the reference of KR 
8902848 is unclear whether the activated carbons are fusion bonded to the adhesive or the 
non-woven fabric itself. It is respectfully submitted that it is more likely that the reference 
KR 8902848 teaches that the activated carbons are fusion bonded to the non-woven fabric 
itself and not to the adhesive as the generally adhesion properties of an adhesive would 
alleviate the need for fusion bonding if KR 8902848's activated carbon were applied 
directly to KR 8902848's adhesive. 



or possibilities. The mere fact that a certain thing may result from a given set of 
circumstances is not sufficient." 
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In further regards to the KR 8902848 reference, it is respectfully noted that although the 
reference KR 8902848 (in the abstract) discloses in parentheses that the inner side of the 
nonwoven fabrics is coated with adhesive, the Appellant respectfully submits that the 
adhesive cited in KR 8902848 is for bonding KR 8902848's sheets of fabrics 1 1 ' and 1 1 " 
together to prevent the sheets of fabrics 1 1 ' and 11 " from blistering. (See page 4 of the 
Appellant's translation of the KR 8902848 reference.) The Appellant further submits that 
the KR 8902848 reference teaches away from the use of an adhesive to secure the silver- 
added active carbon and untreated active carbon to fabrics 1 1' and 11" through the 
disclosure on page 4, lines 24-26 of the Appellant's translation of the KR 8902848 
reference that: 

"... the mesh of the fabrics is finer than the activated carbon, which thereby is 
prevent from being release." 

In view of KR 8902848's above disclosure, the Appellant respectfully submits that there 
lacks a need for securement of the silver-added active carbon and untreated active carbon to 
KR 8902848's fabrics 1 1 ' and 1 1 " as the mesh formed by fabrics 1 1 ' and 1 1 " already 
functions to prevent the silver-added active carbon and untreated active carbon from 
escaping or releasing from filter 8. (See Figures 3, 4, 5, and 6 of the KR 8902848 
reference.) 

It is for the above reasons that the Appellant submits that the references of KR 8902848, 
the reference of Minami and the reference of Takahashi et al. each do not teach the step of 
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applying a metal ion yielding material in particle form to the adhesive on the web and that 
Appellant's independent method claim 8 is allowable over the reference ICR 8902848, the 
reference of Minami and the reference of Takahashi et al. 

In view of the above, the Appellant respectfully submits that Appellant's method claims 8 
and 9 are allowable over the reference of Minami and the reference of Takahashi et al. 
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2. The reference of JP 780100390 does not teach the method of applying a water 
treatment composition to an article of Appellant's claims 8 and 9 or the 
method of making an article for in situ water treatment of Appellant's claim 
10. 

a. The reference of JP 780100390 does not teach the step of applying an 
adhesive to a web of material, the step of applying a metal ion yielding 
material in particle form to the adhesive on the web, or the step of 
forming the particle containing web into an article for use in water 
purification. 

Claims 8-10 stand rejected under 35 U.S.C. 102(b) as being anticipated by the reference 
JP780100390. Appellant's method claims 8 and 9 each calls for a ". . . method of applying 
a water treatment composition to an article . . ." including the steps of: 

"... applying an adhesive to a web of material; 

applying a metal ion yielding material in particle form to the adhesive on 

the web : ... . . 

forming the particle containing web into an article for use in water 

purification." (Emphasis added.) 

On page 3, lines 4-8 of the Office Action dated April 11, 2006, the Examiner rejected 
Appellant's claims 8- 10 under U.S.C. 102(b) as being anticipated by the reference JP 
780100390. In support of the Examiner's aforementioned rejection, the Examiner on page 
3, lines 6-8 of the Office Action stated: 

"Note that a film shaped device prepared by bonding silver-salt particles to an 
adhesive 22 applied to a flexible substrate 21 (See Fig. 6) is used for forming a water 
filtering system (See Figs. 3, 5; Translation, pages 7-8)." 
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The Appellant respectfully submits that the reference JP 780100390 does not teach the 
above-mentioned steps of Appellant's method claims 8 and 9. It is respectfully noted that 
the reference of JP 780100390 instead teaches and shows (in Figure 6) the application of a 
resin adhesive 22 to a flexible substrate 21. The Appellant respectfully submits that JP 
780100390's flexible substrate 21 is not a web of material . Further note that JP 
780100390's resin adhesive 22 and flexible substrate 21 are eventually secured 
(simultaneously) to JP 780100390's meshed porous resin frame 10. (See Figure 3 of JP 
780100390's) It is submitted that JP 780100390's meshed porous resin frame 10 
supports JP 780100390's flexible substrate thereon or therebetween during use as shown 
in Figures 3 and 4 of JP 780100390. 

It is for the above reasons that the Appellant respectfully submits that the reference of JP 
780100390 does not teach the step of applying an adhesive to a web of material, the step 
of applying a metal ion yielding material in particle form to the adhesive on the web, or the 
step of forming the particle containing web into an article for use in water purification and 
that Appellant's independent claims 8 and 9 are allowable over the JP 780100390 
reference. 

b. The reference of JP 780100390 does not teach the steps of applying an 
adhesive to the water insoluble solid structure, the step of forming the 
solid structure into an article for placement into a body of water, or 
the step of forming the structure into an article for placement into a 
body of water. 
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Appellant's method claim 10 calls for a method of making an article for in situ water 
treatment including the steps of: 

"... applying the adhesive to the water insolub le solid structure to form at 
least a partial coating thereon; 

applying the water treatment material to the adhesive on said solid 

structure; 

allowing the adhesive to set to thereby secure the water treatment matenal 
to the solid structure; and 

forming the structure into an article f or placement into a body of water to 
thereby enable the structure to adhesively support the water treatment material 
thereon in a condition that maintains a water concentration of metal ions less than 
1000 parts per billion (ppb)." (Emphasis added.) 

The Appellant respectfully submits that the reference JP 780100390 does not teach the 
above-mentioned step of "...applying the adhesive to the water insoluble sphd 
structure. . ." or the step of ". . . forming the structure into an article for placement into a 
body of water. . ." The reference of JP 780100390 instead teaches and shows (in Figure 6) 
the application of a resin adhesive 22 to a flexible substrate 21. The Appellant respectfully 
submits that TP 7801 00390'* flexible sub strate 21 is not a solid structure. 

The Appellant submits that the reference JP 780100390 also does not teach the above- 
mentioned step of ". . .forming the structure into an article for placement into a body of 
water ..." Reference 780100390 instead teaches the simultaneously securement of the 
flexible substrate 21 containing the resin adhesive 22 and silver salt particles 23 to JP 
780100390's meshed porous resin frame 10. (See Figure 3 of JP 780100390's) JP 
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780100390's flexible substrate is supported on or between JP 780100390's meshed porous 
resin frame 10 during use as shown in Figures 3 and 4 of JP 780100390. 

It is for the above reasons that the Appellant respectfully submits that the reference of JP 
780100390 does not teach the steps of applying an adhesive to the water insoluble solid 
structure, the step of forming the solid structure into an article for placement into a body of 
water, or the step of forming the structure into an article for placement into a body of 
water and that Appellant's independent method claim 10 is allowable over the JP 
780100390 reference. 
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3. The reference of JP 78020780 does not teach the step of allowing the 
adhesive to dry to secure the metal ion yielding material to the web of 
material. 

Claims 8 and 9 stand rejected under 35 U.S.C. 102(b) as being anticipated by the reference 
JP 78020780. Appellant's claims 8 and 9 each calls for a ". . . method of applying a water 
treatment composition to an article ..." including the step of: 

"... allowing the adhesive to dry to secure the metal ion yielding material to the web 
of material." 

On page 6, lines 12-19 of the Office Action dated April 1 1, 2006, the Examiner stated: 

JP 78020780 discloses a sterilizing element for water purification apparatus 
(claimed filter) comprising Mhering a water-insoluble silver salt containing powder 
to a flexible film with a epoxy resin binder (See Abstract). It is well known in the 
art that resins can be formulated either as water based or as solvent based. In both 
cases the epoxv resin binder should be dried to secure powder to the plate (note 
that adhesive of any kind should be dried (cooled, cured), as evidenced by JP 
51067462 (See Abstract) or solvent removing to secure an object to a substrate). 
The specification as filed also describes the use of epoxy resin as an adhesive, 
which supposed to be dried to secure metal ion yielding particles (See page 6, line 
9)." 

The Appellant respectfully disagrees with the Examiner's above comments that 
". . .adhesive of any kind should be dried. . ." It is submitted that the main purpose of an 
adhesive is to function to adhere one article to another article. Although an adhesive can 
adhere through a drying process, it is respectfully submitted that an adhesive can also 
adhere without having to drv . Note for example adhesives that adhere under water. 
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In further regards to Appellant's claims 8 and 9, on page 5, lines 10-19 of the Office Action 
dated April 11, 2006, the Examiner stated: 

"The Applicant cannot strenuously object to the Office's use of the term "dried" 
because Applicants' specification does not define the term "drying" as being NOT 
interchangeable with the terms "cooled" and "cured." 

The Appellant respectfully disagrees with the Examiner's above comments. Although the 
Appellant agrees that "... pending claims must be given the broadest reasonable 
interpretation consistent with the specification,..." the Appellant respectfully submits that 
the Appellant's specification does not support the E xaminer's interpretation of the term 
"drv" as being interchangeable with the term "c ure" or "cured." 

In regards to the Examiner's comments that the Appellants' specification does not define 
the term "drying" as being NOT interchangeable with the term "cured," the Appellant 
respectfully submits that it would be an undue burden to require an Appellant to provide a 
laundry list of terms in the specification that are not interchangeable with terms used in the 
claims. It is further respectfully submitted that in situations in which a common term 
found in the claim is not specifically define in the specification, use of a dictionary has been 
held to be proper to help determine the common meaning of the term. (See for example 
American Permahedge, Inc. v. Barcana, Inc., 41 USPQ 2d 1614, 1616-17 (Fed. Cir. 1997)) 

In view of the above, the Appellant respectfully submits that the term "dry" is defined on 
page 248 of WEBSTER 'S UNIVERSAL COLLEGE DICTIONARY as: 
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"1 free from moisture; not moist; not wet ... . 14. dehydrated ... 26. to make dry; 
free from moisture: to dry the dishes. - v.i. 27. to become dry; lose moisture . . ." 
(Take from WEBSTER 'S UNIVERSAL COLLEGE DICTIONARY, © 1997, page 
248, by Random House, Inc. New York, New York) 

The Appellant has enclosed a copy of page 248 of WEBSTER 'S UNIVERSAL COLLEGE 
DICTIONARY with the present response. It is respectfully submitted that the above 
definition for the term "dry" involves the removal of moisture or being free of moisture. It 
is noted however that WEBSTER S UNIVERSAL COLLEGE DICTIONARY does not define 
the term "dry" or "drying" as being interchangeable with the term "cure" or "cured." 
Further note that WEBSTER 'S UNIVERSAL COLLEGE DICTIONARY doesjioteyen 
prnv^. anv referenr*^ tn the term "rnre" or "curing" in its definition for the term "dry." 
(See page 248 of WEBSTER 'S UNIVERSAL COLLEGE DICTIONARY.) 

It is for the above reasons that the Appellant respectfully submits that the Appellant's 
specification does not support the Examiner's interpretation of the "dry" as being 
interchangeable with the term "cure" or "cured" and thus that the reference of JP 78020780 
does not teach the step of allowing the adhesive to dry to secure the metal ion yielding 
material to the web of material. 

In further regards to the Examiner's above rejection, on page 4, lines 7-8 of the Office 
Action dated April 11, 2006, the Examiner stated: 

"Rouse et al (US 6238448) shows that terms "drying" and "curing" are used inthe 
art interchangeably (See column 10, lines 2-3)." (Emphasis added.) 
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The Appellant respectfully disagrees with the Examiner's above citation of the reference of 
Rouse et al as supporting the Examiner's position that the terms "drying" and "curing" are 
used in the art interchangeably. The Appellant respectfully notes that the reference of 
Rouse et al. is directed to the art of comminuting devices and more specifically grinding 
stones (column 1, lines 13-25). The Appellant's field of art is directed to water treatment 
mechanisms. It is respectfully submitted that the art of grinding stones is unrelated to the 
art of water treatment mechanisms. 

In view of the aforementioned, the Appellant respectfully submits that Rouse et al.'s use 
of the terms "drying" and "curing" should not be construed against the Appellant's claims 
as the reference of Rouse et al does not support the use of the terms "drying" and "curing" 
interchangeably in the Appellant's filed of art. 
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4. It would not have been obvious to combination of the references of 
KR 8902848 and Oehler et al. as Oehler et al.'s use of ethylene vinyl 
acetate teaches away from KR 8902848's formation of purification filter. 

Appellant's method claims 8 and 9 stand rejected under U.S.C. 103(a) as being 
unpatentable over the reference KR 8902848 in view of the reference of Oehler et al. (U.S. 
Patent No. 5,820,927). In rejecting Appellant's claims 8 and 9 to the combination of the 
references KR 8902848 and Oehler et al., the Examiner on page 5, lines 18-21 of the Office 
Action dated June 28, 2005 held: 

"It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used a solution of adhesive such as ethylene vinyl acetate in 
KR 8902848 instead of hot melt adhesive with the expectation of providing the desired 
curing of the activated carbon , as taught by Oehler et al. (Emphasis added.) 

The Appellant strenuously disagrees with the Examiner's above holding as the use of 
Oehler et al.'s ethylene vinyl acetate teaches away from the formation of KR 8902848's 
purification filter. Referring to Figures 3, 4, and 6 of the KR 8902848 reference, note that 
the KR 8902848 reference shows for a filter 8 comprising a pair of non-woven fabrics 11' 
and 1 1" bonded to each other on their edges to form * pocket for supporting untreated 
ani v^rl carbons 1 T' »nH silver-ad ded acti v ated c arbons 1 2' therein . Referring to the 
disclosure on page 4, lines 24-26 of the Appellant's translation of the KR 8902848 
reference, further note that the KR 8902848 reference specifically teaches that: 
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• . the mesh o f the fabrics is finer than the activated carbon , which thereby is 
prevent fro m being release." (Emphasis added.) 

In regards to Oehler et al.'s use of the ethylene vinyl acetate, the Appellant notes that 
Oehler et al. specifically teaches that the ethylene vinyl acetate is use to form an adhesive 
layer within the pores of Oehler et al.'s foam support body 20 in order to impregnate 
Oehler et al.'s granular particles 30 within the pores of Oehler et al.'s foam support body 
20. (Column 4, lines 14-45.) 

In view of the above, the Appellant submits that the use of Oehler et al.'s ethylene vinyl 
acetate in KR 8902848 is not proper as KR 8902848 specifically calls for the mesh of KR 
8902848 's fabrics as being finer than the activated carbon thereby preventing the activated 
carbon from passing through. If the activated carbon cannot pass through the mesh of KR 
8902848 's fabrics, the Appellant that the aforementioned thus prevents the impregnation 
of the activated carbon within KR 8902848's fabrics. 

In further regards to the Examiner's above rejection, it is submitted that the reference of 
Oehler et al. does not teach the step of ".. . allowing the adhesive to dry to secure the metal 
ion yielding material to the web of material" as called for in Appellant's independent claim 
8. Note that the reference of Oehler et al. calls for the drying of the foam support body in 
order to ". ..evaporate remaining solvent and contract the foam support body 20 back to 
substantially its original volume. . ." instead of for the drying of the adhesive. In regards to 
the firming of the adhesive (column 4, line 42), the Appellant submits that the firming of 

Sheet 22 of 34 



Appeal Brief U.S. Application Serial No. 10/623,682 Attorney Docket: 5783 r2 

Oehler et al. is caused by the contraction of the foam support body 20 and not the result of 
any drying of the adhesive. 

It is for the above reason that the Appellant respectfully submits that Appellant's claims 8 
and 9 are allowable over the combination of the references of KR 8902848 and Oehler et al. 
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5. The combination of the references of the KR 8902848 and Minami or 

Takahaski et al in view of the reference of Rosenblatt each do not teach the 
step of applying a metal ion yielding material in particle form to the 
adhesive on the web or the step of allowing the adhesive to dry to secure the 
metal ion yielding material to the web of material or the step of allowing the 
adhesive to set to thereby secure the water treatment material to the solid 
structure. 

Appellant's independent method claims 8 and 9 each calls for a method of applying a water 
treatment composition to an article including the step of"... applying a metal ion yielding 
material in particle form to the adhesive on the web. . and the step of ". . . allowing the 
adhesive to dry to secure the metal ion yielding material to the web of material." (Emphasis 
added.) Appellant's independent method claim 10 calls for a method of making an article 
for insitu water treatment including the step of: 

"... applying the water treatment material to the adhesive on said solid structure; 
allowing the adhesive to set to thereby secure the water treatment material to the 
solid structure :" (Emphasis added.) 

On page 3, lines 15-18 of the Office Action dated April 11, 2006, the Examiner rejected 
Appellant's claims 8-10 and 12 under U.S.C. 103(a) as being unpatentable over KR 
8902848/JP 780100390/JP 78020780 in view of the reference of Rosenblatt (U.S. Patent 
No. 6,365,169). In support of the Examiner's aforementioned rejection, the Examiner on 
page 6, lines 1-3 stated: 
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"Rosenblatt teaches curing (setting) of his PVA with iodine and other antimicrobial 
components in order to secure the iodine and other antimicrobia l components to 
Rosenblatt's substrate (See column 8, lines 9)." 

The Appellant strenuously but respectfully disagrees with the Examiner's above 
statement. The Appellant respectfully submits that Rosenblatt' s column 8. lines 9-12 does 
not teach the curing or setting of Rosenblatt's PVA with iodin e to Rosenblatt's substrate. 
Rosenblatt's column 8, lines 9-12 instead teaches curing Rosenblatt's various substrates to 
provide Rosenblatt's substrates with ". . .iodine complexing potential. . .", that is (referring 
back to column 3, lines 43-45 of Rosenblatt) the ability to complex ". . .with an iodine 
solution containing excess iodine." 

In further regards to the Examiner's above rejection, the Appellant respectfully notes that 
the reference of Rosenblatt does not call for the application of iodine , which Rosenblatt 
uses as a disinfectant, to the PVA locate on Rosenblatt's substrate in particle form. 
Rosenblatt instead teaches the "complexing" of iodine in sol ution or liquid form to 
Rosenblatt's substrate. (See column 3, lines 43-45 of Rosenblatt.) The Appellant 
respectfully submits that the application of iodine to a substrate in particle form is 
different from the "complexing" of iodine to a substrate in solution or liquid form. 

The Appellant also submits that using PVA, as taught by Rosenblatt, in KR 8902848 and 
Minami or Takahaski et al. as an adhesive does not make the above mentioned limitations 
of Appellant's claim 8-10 obvious as the reference of Rosenblatt does not call for the 
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drying or the curing of his PVA with the iodine applied thereto in order to secure the iodine 
to Rosenblatt's substrate. Note that Rosenblatt instead teaches that the PVA is dried and 
cured to the Rosenblatt's substrate before the iodine is applied thereto. (See column 3, 
lines 39-45 of Rosenblatt.) More specifically, in column 3, lines 39-45, Rosenblatt states: 

"The cured PVA impregnated substrate is washed, if necessary, and is then 
complexed with iodine solution containing excess iodine. The sponge is rinsed out 
to flush out the excess iodine." 

It is for the above reasons that the Appellant respectfully submits that the combination of 
the references of the KR 8902848 and Minami or Takahaski et al in view of the reference of 
Rosenblatt each do not teach the step of applying a metal ion yielding material in particle 
form to the adhesive on the web or the step of allowing the adhesive to dry to secure the 
metal ion yielding material to the web of material or the step of allowing the adhesive to set 
to thereby secure the water treatment material to the solid and that Appellant's claims 8-10 
is allowable over the references of KR 8902848 and Minami or Takahaski et al in view of 
the reference of Rosenblatt. 
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6. The reference of JP78020780 does not teach the step of applying the water 
treatment material to the adhesive on said solid structure of claim 10. 

Appellant's claim 10 stands rejected under 35 U.S.C. 102(b) as being anticipated by the 
reference JP78020780. Appellant's claim 10 calls for a "... method of applying a water 
treatment composition to an article ..." including the step of: 

". . .applying the water treatment material tn the adhesive on said so lid structure.. ." 
(Emphasis added.) 

On page 3, lines 21-23 and page 4, lines 1-6 of the Office Action dated April 11, 2006, in 
support of the Examiner's rejection of Appellant's claim 10 under U.S.C. 102(b) as being 
anticipated by the reference JP 78020780, the Examiner stated: 

"... Translation of JP 78020780 shows that the silver-salt-containing powder (21) 
is bonded to a substrate 23 by means of adhesive (22) in such a way as to expose 
the powder as shown at Fig. 6 (See page 7, lines 10-16)." Clearly, to expose the 
powder as shown as Fig. 6, the powder should be adhered to applied adhesive. Or 
it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have applied an adhesive to a substrate then a silver-salt- 
containing powder in JP 78020780 (JP 53020780) with the expectation of 
providing the desired exposed powder." 

The Appellant respectfully traverse the Examiner's above statement as the Examiner's 
translation of JP 78020780 does not clearly teach the step of "...applying the water 
treatment material to the adhesive on said solid structure. . ." as called for in Appellant's 
method claim 10. The Appellant submits that it is not clear or obvious from the teaching 
of JP 78020780 to have applied an adhesive to a substrate then a silver-salt-containing 
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powder in order to expose the powder. For example, the Appellant respectfully directs the 
Examiner's attention to page 9, lines 1-9 of the Examiner's translation of JP 78020780, 
which explains JP 78020780' s method of producing the sterilization device wherein: 

"... glass is pulverized and run through 1 50 mesh. To this glass is added AgN0 3 , 
AgCl, and Ag metal powder discretely and mixed, and each resulting mixture is 
formed by a press under a pressure of 50 kg/cm 2 . . . To this powder is added an 
epoxv resin to form an enamel, and it is printed on a substrate comprised of Mylar 
film and baked at 100 °C for 2 hours." (Emphasis added.) 

Since the reference of JP 78020780 teaches alternative methods of applying a silver-salt- 
containing powder to a substrate through the use of an adhesive (i.e. an epoxy resin) 
without first applying the adhesive to the substrate, the Appellant respectfully submits 
that the teaching of JP 78020780 does not anticipate Appellant's independent claim 10. 

It is for the above reasons that the Appellant respectfully submits that Appellant's claim 
10 is allowable over the JP 78020780 reference. 

In further regards to Appellant's claims 9 and 12, Appellant's dependent claim 9 depends 
on Appellant's independent claim 8 and Appellant's dependent claim 12 depends on 
Appellant's independent claim 10. Since Appellant's independent claim 8 and Appellant's 
independent claim 10 are allowable for the reasons given above, Appellant's dependent 
claims 9 and 12 should also be allowable. 
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In summary, it is respectfully submitted that the Examiner was incorrect in rejecting 
Appellant's claims 8 and 9 under U.S.C. 102(b) as being anticipated by the reference KR 
8902848, the reference of Minami or the reference of Takahashi et al.; claims 8-10 under 
102(b) as being anticipated by the reference JP780100390; claims 8 and 9 under U.S.C. 
102(b) as being anticipated by the reference JP 78020780; claims 8-10 under U.S.C. 103(a) 
as being made obvious by the reference JP780100390; claims 8 and 9 under U.S.C. 103(a) 
as being made obvious by the reference JP 78020780; claims 8 and 9 under U.S.C. 103(a) as 
being unpatentable over KR 8902848 in view of the reference of Oehler et al.; claims 8-10, 
and 12 under U.S.C. 103(a) as being unpatentable over KR 8902848/JP 780100390/JP 
78020780 in view of the reference of Rosenblatt (U.S. Patent No. 6,365,169); and claim 10 
under U.S.C. 102(b) ) as being anticipated by the reference JP78020780. Accordingly, it is 
respectfully requested that the decision of the Examiner be reversed and that Appellant's 
claims 8, 9, 10, and 12 be allowed. 

Respectfully submitted, 
JACOBSON AND JOHNSON 



By 
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Vm. CLAIMS APPENDIX 

Claims involved in the appeal: 
1 - 7. (Canceled) 

8. (Previously Presented) A method of applying a water treatment composition to an 
article comprising the steps of: 

a) applying an adhesive to a web of material; 

b) applying a metal ion yielding material in particle form to the adhesive on the 
web; 

c) allowing the adhesive to dry to secure the metal ion yielding material to the 
web of material; and 

d) forming the particle containing web into an article for use in water 
purification. 

9. (Original) The method of claim 8 wherein the particle containing web is formed into 
a filter. 

10. (Original) A method of making an article for insitu water treatment comprising the 
steps of: 

selecting a water treatment material from the group consisting of zinc sulfate, zinc 
carbonate, zinc chloride, copper chloride, copper carbonate, copper sulfate, silver chloride, 
stannous chloride and stannic chloride; 
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selecting an adhesive from the group consisting of polyurethane, epoxy resin, 
polyvinyl acetate and polyvinyl alcohol; 

selecting a water insoluble solid structure; 

applying the adhesive to the water insoluble solid structure to form at least a partial 
coating thereon; 

applying the water treatment material to the adhesive on said solid structure; 
allowing the adhesive to set to thereby secure the water treatment material to the 
solid structure; and 

forming the structure into an article for placement into a body of water to thereby 
enable the structure to adhesively support the water treatment material thereon in a 
condition that maintains a water concentration of metal ions less than 1000 parts per billion 
(ppb). 

1 1 . (Withdrawn) The method of claim 10 wherein the selected adhesive and selected 
water treatment material are combined in a slurry and simultaneously coated onto the 
structure using a die coater. 

12. (Original) The method of claim 10 wherein the selected adhesive is sprayed on the 
solid structure and the selected water treatment material is applied to the adhesive on the 
structure. 
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13. (Withdrawn) The method of claim 1 0 wherein the selected adhesive is roll coated 
onto the structure and the selected water treatment material is applied to the roll coated 
adhesive on the structure. 



14. (Withdrawn) The method of claim 10 wherein the selected adhesive is die coated onto 
the structure and the selected water treatment material is applied to the die coated adhesive 
on the structure. 

1 5 . (Withdrawn) The method of claim 1 0 wherein the solid structure is immersed into the 
selected adhesive and the selected water treatment material is applied to the adhesive after 
the structure is removed from the adhesive. 

16. (Withdrawn) The method of claim 10 wherein the selected adhesive applied to the 
solid structure is limited by a knife and the selected water treatment material is applied to 
the adhesive on the structure. 

17. (Withdrawn) The method of claim 10 wherein the selected adhesive is roll coated 
onto the structure and the selected water treatment material is roll coated on the adhesive 
on the structure. 

1 8. (Withdrawn) A process of making a water treatment composition including the 
steps of: 
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a) mixing a first amount of silver nitrate into a first batch of water to form a silver 
nitrate mixture; 

b) mixing a first amount of sodium chloride into the silver nitrate mixture to form a 

silver chloride mixture; 

c) mixing an adhesive securable to both silver chloride and to support particles into 

a second batch of water to form an adhesive mixture; 

d) combing the silver chloride mixture and the adhesive mixture to form an adhesive 
silver chloride mixture; 

e) applying the adhesive silver chloride mixture to support particles; and 

f) curing the adhesive silver chloride mixture insitu on the support particles to form 
support particles having a coating containing silver chloride. 

1 9. (Withdrawn) The process of making a water treatment composition according to 
claim 1 8 wherein mixing an adhesive into a second batch of water includes mixing polyvinyl 
acetate adhesive into a second batch of water. 

20. (Withdrawn) The process of making a water treatment composition according to 
claim 18 wherein mixing an adhesive into a second batch of water includes mixing 
polyurethane adhesive into a second batch of water. 
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IX. EVIDENCE APPENDIX 

A copy of page 248 of WEBSTER 'S UNIVERSAL COLLEGE DICTIONARY, © 1997, by 
Random House, Inc. New York, New York. 

A copy of Appellant's translation of the KR 8902848 reference. 

A copy of Examiner' s translation of the JP 78020780 reference. 

A copy of Examiner's translation of the JP 78010390 reference. 



X. RELATED PROCEEDING APPENDIX 

None 
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Specification 

[Title of the Invention] Sterilization and purification filter for ion water purifier 

5 [Brief Description of the Drawings] 

Fig. 1 is a sectional view of a conventional ion water purifier. 

Fig. 2 is a sectional view of an ion water purifier containing a filter according to the 

invention. 

Fig. 3(a) is a partially exploded perspective view of the filter of the invention. 
10 Fig. 3(b) is a transversal cross-section of the filter of the invention. 

Fig. 4 is an enlarged view of silver-added activated carbon according to the invention. 
Figs. 5(a) and 5(b) are respectively a partially exploded perspective view and a 
sectional view of a filter according to the invention where the filter is mounted in a 
housing. 

15 Fig. 6 is a graph showing variation in the number of bacteria with the time of 
electrolysis. 

* Reference numerals in the drawings 
8: Filter 9: Housing 10: flow passageway 
20 11', 11": Non-woven fabric 12': Silver-added activated carbon 
12": Untreated activated carbon 

[Detailed Description of the Invention] 

The present invention relates to a sterilization and purification filter to be used in an 
25 ion water purifier. More specifically, the invention relates to such a filter, in which 
silver-added activated carbon is pressed into a non-woven fabric, which is contained 
in a plastic housing with a flow passageway, and thereafter the housing is installed in 
the cathode chamber of an ion water purifier, thereby removing bacteria, organic 
materials, and impurities, which remain in the alkaline water produced in the ion 
30 water purifier. The ion water purifier is a device, in which alkaline drinking water 
containing a high concentration of (+) ions such as calcium, potassium and sodium is 
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generated in the cathode chamber. Also, in the anode chamber, a cosmetic water of 
acidity featuring a high concentration of (-) ions such as chlorine and sulfur is 
produced. As shown in Fig. 1 , a diaphragm 34 is installed in a container 31 , which 
thereby is divided into a cathode chamber 32 and an anode chamber 33. The two 
5 chambers 35 and 36 are filled with electrolyte water, to which the corresponding 
electrodes 35 and 36 are added and a DC voltage is applied, thereby causing an 
electrolytic action. The anode employs a ferrite electrode and the cathode employs a 
stainless steel electrode. The water contained in the chamber is electrolyzed to 
produce alkaline water and acidic water in the respective chambers. 

10 

Here, although it varies with the time of electrolysis, the alkaline water has a pH of 
4-5. This alkaline water can be used as beautifying water for skin cosmetics. In 
other words, the alkaline water can be used for improving one's physical condition, so 
that the acidic physical condition due to acid foods can be changed into a weak 
15 alkaline condition, which would improve health, and antibacterial skin (weak acidic) 
can be prevented from changing into an alkaline skin, due to aging of skin. 

The conventional ion water purifier is configured in such a manner that it exhibits a 
sterilizing effect in the alkaline or acid pH range, not in the neutral pH range (around 

20 pH 7) where bacteria remain alive. However, as shown in the graph of Fig. 6, the 
acid water is completely sterilized around pH of 4.5, and the alkaline water is not 
highly sterilized even after the time of electrolytic dissociation. In addition, since tap 
water or underground water is used and electrolyzed, impurities contained in the tap 
water or underground water is deposited at the bottom of the container and then 

25 discharged together with the purified water. Thus, the impurities and bacteria 
contained therein are absorbed by the body upon consumption of the purified water. 

The present invention provides complete sterilization and purification for an ion water 
purifier. According to the invention, a certain amount of water-soluble silver salt is 
30 adsorbed between upper and lower non-woven fabrics which feature a good air- 
permeability. Then, silver-added activated carbon, which is produced by reacting 
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with chloride salts having the same equivalent, and a non-treated activated carbon 
are alternately loaded to form a filter, which is then held in a housing with a flow 
passageway, which enables the filtering and sterilizing of alkaline water. The present 
invention will be described in detail, with reference to the accompanying drawings. 

5 

Fig. 2 is a sectional view of an ion water purifier equipped with a filter according to 
the invention. The ion water purifier includes a container 1 , in the middle of which a 
diaphragm 4 featuring a multitude of holes forms a cathode chamber 2 for producing 
alkaline water having (+) ions and an anode chamber 3 for producing acidic water 
10 having (-) ions. The lower end of the respective chambers 2 and 3 features an outlet 
hole 2a and 3a for water drainage. The cathode chamber 2 contains a plastic 
housing 9 containing a filter 8, which performs a filtering and sterilizing function. An 
anode 5 and a cathode 6 are installed in the anode chamber 3 and the cathode 
chamber respectively to apply a DC voltage and thus perform water electrolysis. 

15 

A ferrite electrode and a stainless steel electrode are used as the anode 5 and the 
cathode 6, respectively. As illustrated in Fig. 3, the filter 8 is constructed in such a 
manner that a silver-added activated carbon 12' and an untreated activated carbon 
12" are alternately arranged between upper and lower non-woven fabrics 11' and 11" 
20 featuring air-permeability. When forming the filter 8, one side of the non-woven 
fabrics 11' and 11" is coated with an adhesive, and the adhesive-coated side is 
fusion-bonded to the activated carbon to fix the activated carbon. 

Due to the above adhesive bonding, the fabrics are prevented from blistering. In 
25 addition, the mesh of the fabrics is finer than the activated carbon, which thereby is 
prevented from being released. 

The silver-added activated carbon 12', one of the major components of the invention, 
is made as follows: First, in a one-liter round flask, aqueous solution is made, using 
30 10~20 weight percent of silver salts such as water-soluble silver nitrate (AgNOa) and 
80~90 weight percent of distilled water. A dried activated carbon is immersed in the 
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above solution for 10~20 minutes at room temperature, and thereafter rinsed 3~4 
times with distilled water thereby removing excess silver salt, which is not reacted. 

At this time, the silver components of the activated carbon are water-soluble and thus 
5 easily separated out of the activated carbon, and so the silver components cannot be 
used for long. Therefore, the silver component must be stabilized through a suitable 
process. This is, the activated carbon treated with a silver salt is immersed, for 30 
minutes, in slightly soluble NaCI solution equivalent to the AgN03 or AgCI 2 , which are 
extracted. Thereafter, it is rinsed 3~4 times with distilled water to remove chlorine 
10 from the NaCI solution. The resulting activated carbon is dried in an oven at a 
temperature of 10CM20°C to obtain a silver-added activated carbon. 

The above described silver-added activated carbon contains 0.3-0.5% silver and 
thus the silver is separated out in extremely small quantities. The silver ions carry 

15 out a sterilizing function. In this embodiment, silver is selected as a metallic element 
for performing a sterilizing function. Although gold or copper has the same sterilizing 
function, they are not preferable in terms of cost or usage. Gold is expensive and 
lacks practicability. Copper is oxidized in water to form rust, which may do harm to 
the human body. Thus, silver is suitable for this purpose in terms of the reasonable 

20 cost and insofar that it harmless for the human body. 

When filtering and sterilizing, the silver-added activated carbon 12' has a resistance 
in water by means of the filter 8. In order to minimize the resistance, the particle size 
of the activated carbon is preferred to be in a range of 6~10mesh. 

25 

In case where the silver-added activated carbon is manufactured as previously 
described, the fine pores 13 having an adsorbing ability is somewhat damaged, as 
shown in Fig. 4. Thus, it has a good sterilizing capacity, but the capacity to adsorb 
organic materials is degraded, as compared with the non-treated activated carbon. 

30 
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Therefore, in order to improve the adsorption capacity, a common non-treated 
activated carbon 12" is used with the same content as the silver-added activated 
carbon. That is, the non-treated activated carbon 12" is arranged between fabrics 11' 
and 11", which is treated with an adhesive on one side only, and then fusion-bonded 
5 to form the filter 8. 

As illustrated in Fig. 5, the above described filter 8 is accommodated in a plastic 
housing that has a flow passageway 10 on the top and bottom. The housing 9 
containing the filter 8 is installed in the cathode chamber 2, to which DC power is 
10 applied. Then, (-) ions, which are electrically disassociated, flow toward the ferrite 
electrode (positive electrode) due to the electric voltage, and (+) ions move towards 
the stainless steel electrode (negative electrode). Consequently, the anode chamber 
3 produces acidic water and the cathode chamber 2 produces alkaline water. 

15 During this process, in cathode 2 a metallic constituent of silver, which is solved out 
in a tiny amount, sterilizes the remaining bacteria. The activated carbon 12" and the 
fabrics 11' and 11" filter organic materials, thereby producing a hygienic alkaline 
water, which is discharged through the outlet hole 2a via the flow passageway 10 of 
the housing 9. 

20 

In the sterilizing process, for example, 5.5g of the silver-added activated carbon was 
immersed in 50cc of well water contaminated with bacteria, which was contained in a 
Erlenmeyer flask of 100cc, and held for 24 hours. Thereafter, 1cc of the well water 
was sampled and cultivated at 37°C using an agar. Thus, the well water, which had 
25 contained 1 ,400 bacteria per 1cc, was completely sterilized. 

In the conventional ion water purifier, the number of bacteria was reduced to 100 
bacteria per 1cc after 30 minutes of electrolysis. As shown in Fig. 6, however, where 
the filter 8 of the invention was used, it was sterilized to the extent of 3 bacteria per 
30 1cc. 
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As described above, according to the present invention, a filter containing silver- 
added activated carbon and common-type activated carbon is installed in the cathode 
chamber of an ion water purifier to improve sterilization of bacteria and filtering of 
organic material, thereby producing high quality alkaline water that is harmless for the 
5 human body. 

(57) Claims 

1. A sterilization and purification filter for an ion water purifier, the filter being 
10 manufactured by preparing upper and lower non-woven fabrics 11' and 11" featuring 
good air-permeability and coated with an adhesive on one side, adsorbing a certain 
amount of water soluble silver chloride between the non-woven fabrics, alternately 
loading a silver-added activated carbon 12' and a non-treated activated carbon 12", 
the silver-added activated carbon 12' being obtained by reacting NaCI or equivalent, 
15 and fusion-bonding the resultant non-woven fabrics 1 1 ' and 1 1 ". 
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SPECIFICATION 

54. Title 

METHOD FOR PRODUCING STERILIZATION DEVICE FOR WATER-PURIFIER USE 
57 . Claims 

1. A method for producing a sterilization device for water- 
purifier use, said method comprising applying a resin adhesive onto a 
substrate, attaching hardly-soluble silver-salt particles having a 
sterilization effect onto it before this resin adhesive is hardened, 
applying a pressure to the aforesaid hardly-soluble silver-salt 
particles so as to push them into the aforesaid resin adhesive, and 
subsequently hardening the aforesaid resin adhesive, thereby bonding 
the aforesaid hardly-soluble silver-salt particles to the substrate . 
[Detailed Description of the Invention] 

The object of the present invention is to add a sterilization 
function to commercially available water purifiers. More specifically, 
it intends to sterilize filtered water that is obtained by eliminating 
chlorine gas, bleaching powder, and the like contained in cities' tap 
water with active carbon in water purifiers. In particular, it intends 
to impart a sterilization function to water purifiers with the use of 
a silver salt that is hardly soluble in water — for example, silver 
chloride, silver bromide, or silver iodide. 

None of the water purifiers that are currently available on the 
market has a sterilization function. However, when the intended 
purpose of tap water is considered, with currently available water 
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purifiers, the infestation of common germs and coliform bacteria could 
occur in the f iltered-water section of water purifiers as a result of 
careless handling because filtered water, which results from 
eliminating chlorine and bleaching powder with active carbon, does not 
have a sterilizing ability. In view of this danger of bacterial 
contamination, there is a need for providing a sterilization device 
for commercially available water purifiers. There are various 
disinfectants that can be used for water, but, considering the 
intended purpose of water purifiers, they should not affect the taste 
of water, and silver salts that are hardly soluble in water are 
considered suitable. From the standpoint of the solubility of silver 
salts, silver chloride (solubility' in water: 10" 5 mol/L) , silver 
bromide (solubility in water: 10" 6 mol/L), and silver iodide 
(solubility in water: 10" 8 mol/L) are selected, and the case of using 
silver chloride is described in the following. 

As conceivable ways to add a sterilizing ability to household-use 
water purifiers, there are a method of mixing silver chloride powder 
into active carbon and a method of adsorbing silver chloride to active 
carbon. These methods, however, have various disadvantages* Namely, in 
the case of a water purifier in which a filter fabric containing 
powdered active carbon and a water-collecting pipe are integrated into 
one piece, there are the following disadvantages. 

(1) The active carbon particles other than those that are 
effectively precoated onto the surface of the filter fabric 



3 



precipitate to the bottom of the cartridge having the filter fabric 
layer, and the silver chloride that is adsorbed to or mixed with the 
precipitated active carbon is scarcely utilized. 

(2) Active carbon has an absolute specific gravity of 2.0 and an 
apparent specific gravity of approximately 0.20, while the absolute 
specific gravity of silver chloride is 5. Due to this substantial 
difference in their specific gravities, silver chloride powder 
separates from active carbon and precipitates to the bottom of the 
cartridge having the filter fabric layer, which fact translates into 
poor utilization of silver chloride. In addition, it is difficult to 
dissolve out Ag + ions constantly in an amount that is necessary to 
sterilize germs. 

(3) Even if active carbon containing silver chloride is uniformly 
precoated over the surface of the filter fabric layer, because the 
quantity of Ag + ions that are initially dissolved out is large, there 
is a tendency for the quantity of dissolved Ag + ions to rapidly 
decrease with use. There are two conceivable causes for this. One is 
that the surface of active carbon is precoated with foreign matter, 
and this contamination causes the reduction of dissolved Ag + ions. The 
other is that adsorbing silver chloride in a thick layer to the 
surface of active carbon causes the capability of the active carbon 
proper to deteriorate, thus rendering it unusable for water purifiers. 
Even if it is adsorbed thinly, the ions are dissolved out in a large 
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quantity initially, and silver chloride could run out before the life 
of the active carbon . 

(4) It is extremely difficult to check the degree of adsorption 
of active carbon for the purpose of quality control. 

(5) There is a conceivable danger that minute silver chloride 
particles flow into the filtered water in a colloidal form and are 
ingested by human beings. 

(6) Household-use water purifiers do not need to have a 
disinfectant inserted into : i€ r ofi ' the ' aetlve-carbon side of the filter 
fabric, that is, the water-source side, for a sterilization purpose 
because chlorine ~6r bleaching ipoWdet^is' present on that side. 
Infestation of germs occurs on-the water collecting side inside cities 
[sic] through which the filtered 'water passes. ' 

Considering the aforesaid characteristics of silver chloride and 
the structure of water purifiers, the present invention provides a 
method for producing a sterilization device that sterilizes germs when 
installed on the filtered-water side (Or in : the' vicinity of the water- 
collecting pipe in the filter fabric if the filter fabric and the 
water-collecting pipe are constructed in one: piece) of a commercially 
available water purifier, thus rendering it useful for water purifiers 

The following explains one embodiment of the present invention in 
concrete terms, referring to figures. 

In the figures, reference numeral 1 indicates a sealed 
cylindrical case, which is composed of a case proper (2) and a lid (3) 



At the bottom of the case proper (1) is formed an inflow hole (4) that 
connects to a water line, and a faucet (5) is provided at the center 
of the lid (3) in a rotatable manner. Reference numeral 6 indicates a 
cartridge that is housed in the case (1) ♦ It is made from a synthetic 
resin and formed in a cylindrical shape, and it has ports (7, 7) at 
its under surface. There is a space (8) provided between this 
cartridge (6) and the case (1) . Reference numeral 9 indicates a 
filtering body that is housed inside the cartridge (6), and it is 
constructed by wrapping a coarsely meshed porous resin frame (10) that 
is formed in a long rectangular shape with a filter fabric made of a 
close-grained cloth comprised of resin fibers and by sealing the 
opening with a resin adhesive. At the center of this filtering body 
(9) is inserted the lower portion of a resin-made water-collecting 
pipe (12), and the portion of the water-collecting pipe (12) that is 
positioned inside the filtering body (9) has a large number of water- 
collecting holes (13) . This filtering body (9) is housed in a 
serpentinely bent condition, as shown in Fig. 2, inside the cartridge 
(6) . The top end of the water-collecting pipe (12) runs through the 
cartridge (6) and connects to the faucet (5) . Reference numeral 14 
indicates active carbon powder that is placed inside the cartridge (6) . 
Reference numeral 15 indicates a seal for closing the ports (7, 7) so 
as to prevent the active carbon powder (14) from leaking out from the 
cartridge (6) . It normally has the same property as that of common 
paper, but, once it is wetted with water, it dissolves in a few 
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seconds. Reference numeral 16 indicates an air vent hole that is 
provided at the top part of the case (1); 17, its plug; 18, an air 
vent hole that is provided at the top of the cartridge (6); and 19, a 
filter that seals air vent hole 18. This filter has a porosity that 
allows air and water to pass through it but does not allow the active 
carbon powder (14) to pass through. Reference numeral 20 indicates a 
film-shaped sterilization device that is prepared by bonding hardly- 
soluble silver-salt particles as the disinfectant to a substrate by 
means of an adhesive, and it is inserted into some part of the resin- 
made frame (10) . This sterilization device (20) is, as shown in Fig. 
6e, a film-shaped device that is prepared by bonding hardly-soluble 
silver salt particles (23) to a flexible substrate (21) by means of a 
resin adhesive (22) . It is configured in such a way that the hardly- 
soluble silver-salt particles (23) that are bonded by means of the 
resin adhesive (22) are exposed to the surface so as to make contact 
with filtered water. 

The following explains the operation of the water purifier thus 
configured. When water is supplied through the inflow hole (4) from a 
water line, the water-soluble seals (15, 15) are dissolved, thus 
opening the ports (7, 7) . As a result, the tap water enters the 
cartridge (8 [sic]) through the ports (7, 7) and stirs the active 
carbon powder (14) and subsequently precoats the external surface of 
the filtering body (9) with the active carbon powder (14) as the water 
flows into the filtering body (9), thereby forming an active carbon 
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powder layer on the external surface of the filtering body (9) . As a 
result, the tap water is filtered by the active carbon powder layer 
(14), thus eliminating bleaching powder, chlorine gas, etc-, contained' 
in the water. The water, after being filtered, passes inside the 
filtering body (9) and is collected at the portion of the water- 
collecting pipe (12) where there are water-collecting holes (13), 
after which the water flows through the water-collecting pipe (12) and 
is supplied to the outside from the faucet (5) . Meanwhile, the hardly- 
soluble silver-salt particles of the sterilization device that is 
placed inside the filtering body (9) in an area near the water- 
collecting pipe (12) and in other areas as necessary dissolve 
gradually into the water, and the resulting Ag + ions perform 
sterilization inside the water purifier. As a result, the possibility 
of infestation of germs inside the water purifier can be eliminated. A 
water purifier in which was embedded this sterilization device 
prepared by bonding hardly-soluble silver salt particles by means of 
resin adhesive was actually installed in an up/down passage [sic] , and 
the content of the Ag* ions in the initial fraction of the filtered 
water was measured after the passage of 24 hours and found to be 45 
ppb. Into this filtered water in which these Ag + ions were present, 
coli bacteria (Escherichia Coli K-IZ-A) whose concentration was 
adjusted to 6 x 10 8 cells/mL were added. It was confirmed that the 
coli bacteria were killed completely within 6 hours of the addition. 
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The following explains the sterilization device of the present 
invention used for water purifiers. This sterilization device is 
produced as shown in Figs. 6 a through e. More specifically, an 
adhesive (22) is applied to the surface of a flexible resin substrate 
(21), such as Mylar film, etc., having a thickness of 80 u or 
thereabouts by common screen printing. As the adhesive (22), epoxy 
resin adhesives are used, but it goes without saying that, besides 
these, any adhesive can be used as long as it exhibits good affinity 
with the flexible resin substrate to be used. The application of the 
adhesive (22) is accomplished by roller printing or brush coating. The 
epoxy resin adhesive (22) used here is composed of 42 g Epicoat 828 (a 
product name) , 18 g Adeca Resin EP-4000 (a product name) , and 40 g 
Epomate B-002 (a product name) . Next, silver chloride particles (23) 
are sprinkled over the aforesaid adhesive (22) , and, using a Mylar 
film (24) and a pressure roller (25), the aforesaid silver chloride 
particles (23) are pushed into the aforesaid adhesive (22) , thus 
attaching the aforesaid silver chloride particles (23) to the resin 
adhesive by pressure. Thereafter, excess silver chloride particles 
(23) are eliminated by applying vibration to them, and the adhesive is 
hardened at 100 °C for 2 hours, thereby bonding the silver chloride 
particles (23) securely. With respect to these hardening conditions, 
if the resin adhesive (22) is a normal-temperature hardening type, 
heating is not required. Thereafter, the weakly-bonded silver chloride 
particles, that is, the silver chloride particles that have not been 
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held with the adhesive, are eliminated forcefully, using a wire brush 
(not shown in the figures) . In a sterilization device (20) that was 
obtained in this manner, silver chloride particles were bonded at a 
rate of 0.012 g/cm 2 or thereabouts. The bonding rate of the silver 
chloride particles (23) can be easily controlled by controlling the 
thickness of the resin adhesive (22) and the particle size of the 
silver chloride particles (23). This, however, is not related much to 
the after-mentioned quantity of silver dissolved from silver chloride 
and is not an important issue in production. This sterilization device 
was cut into various sizes and attached to the resin-made frame (10) 
of the filtering body (9) of a water purifier, and the quantity of the 
dissolved Ag + ions was measured. The following table shows the 
quantity of the Ag + ions dissolved out from the sterilization device 
of each size as a function of time. 



Dissolving 
Time (hr) 



8 



15 



AgCl Attached 
Area (cm 2 ) 



18 



18 



18 



Absolute Quantity (g) 
of Attached AgCl 



0.243 



0.243 



0.243 



0.120 



Quantity (ppb) of 
Dissolved Ag* Ions 



45 



45 



45 



45 



15 
15 



32 



0.425 
1.200 



45 
45 



90 



The quantity of dissolved Ag + ions was measured by atomic 
absorption analysis, using an atomic absorption analyzer manufactured 
by Beckman Co. 

in the aforesaid embodiment, silver chloride particles as the 
disinfectant were bonded on one side of a substrate by means of an 
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adhesive, but it goes without saying that they can be bonded on both 
sides of a substrate in the same manner. 

As is evident from the explanation in the foregoing, according to 
the present invention, hardly-soluble silver-salt particles are bonded 
to a substrate with the use of an adhesive; therefore, the hardly- 
soluble silver-salt particles can be held by the substrate securely. 
Consequently, a sterilization device that is made according to this 
method does not have the problem of separation of hardly- soluble 
silver-salt particles caused by water pressure, etc., when it is 
housed inside a water purifier. Furthermore, it can eliminate the 
problem of peeling completely, compared with devices obtained by vapor 

deposition, etc. 

Compared with the method of mixing a silver salt with active 
carbon, the present invention can provide a sterilization device that 
yields a stable quantity of dissolved Ag + ions. Since this device is 
produced by forming a layer of an adhesive on a substrate, sprinkling 
hardly-soluble silver-salt particles over it, and by applying a 
pressure so as to push them into the adhesive layer, it is extremely 
easy to form a layer of silver-salt particles on the surface of the 
adhesive layer. It is also possible to prevent the hardly-soluble 
silver-salt particles from being completely buried in the adhesive 
layer by selecting the applied pressure; therefore, the silver salt 
can be utilized highly effectively. 
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[Brief Explanation of the Drawings] 

Fig. 1 is a cross-sectional drawing of the water purifier 
pertaining to the present invention. Fig. 2 is a perspective view of 
the filtering body of the aforesaid water purifier. Fig. 3 is a 
center-section drawing of the filtering body. Figs. 4 and 5 are an 
enlarged plan view and enlarged cross-sectional view, respectively, of 
the filtering body for illustrating the way the sterilization device 
is installed. Figs. 6 a through e are drawings for explaining the 
method for producing the sterilization device for water-purifier use 
that is one embodiment of the present invention. 

20 ... sterilization device, 21 ... substrate, 22 ... resin adhesive, 

23 ... hardly-soluble silver-salt particles. 
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[fig. 11 vno. 2] 
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SPECIFICATION 



54. Title 

STERILIZATION DEVICE FOR WATER- PURIFIER USE 
57. Claims 

1. A sterilization device for water-purifier use, said device 
having a powder of a sintered compact that is a mixture of a salt that 
contains positive ions or negative ions having a sterilizing effect 
and of glass, a synthetic resin that functions as an adhesive, and a 
substrate for supporting these and said device being prepared by 
bonding the aforesaid s inter ed-compact powder to the aforesaid 
substrate with the use of the aforesaid synthetic resin. 
[Detailed Description of the Invention] 

The object of the present invention is to add a sterilization 
function to commercially available water purifiers. More specifically, 
it intends to sterilize filtered water that is obtained by eliminating 
chlorine gas, bleaching powder, and the like contained in cities' tap 
water with active carbon in water purifiers. In particular, it intends 
to impart a sterilization function to water purifiers with the use of 
a silver salt that is hardly soluble in water-for example, silver 
chloride, silver bromide, or silver iodide. 

None of the water purifiers that are currently available on the 
market has a sterilization function. However, when the intended 
purpose of tap water is considered, with currently available water 
purifiers, the infestation of common germs and coliform bacteria could 



occur in the f iltered-water section of water purifiers as a result of 
careless handling because filtered water, which results from 
eliminating chlorine and bleaching powder with active carbon, does not 
have a sterilizing ability. In view of this danger of bacterial 
contamination, there is a need for providing a sterilization device 
for commercially available water purifiers. There are various 
disinfectants that can be used for water, but, considering the 
intended purpose of water purifiers, they should not affect the taste 
of water, and silver salts that are hardly soluble in water are 
considered suitable. From the standpoint of the solubility of silver 
salts, the present invention selects silver chloride (solubility in 
water: 10" 5 mol/L) , silver bromide (solubility in water: 10" 6 mol/L) , 
and silver iodide (solubility in water: 10" 8 mol/L) . As conceivable 
ways to add a sterilizing ability to household-use water purifiers 
with the use of, for example, silver chloride, there are a method of 
mixing silver chloride powder into active carbon and a method of 
adsorbing silver chloride to active carbon. These methods, however, 
have various disadvantages. Namely, in the case of a water purifier in 
which a filter fabric containing powdered active carbon and a water- 
collecting pipe are integrated into one piece, there are the following 
disadvantages . 

(1) The active carbon particles other than those that are 
effectively precoated onto the surface of the filter fabric 
precipitate to the bottom of the cartridge having the filter fabric 



layer, and the silver chloride that is adsorbed to or mixed with the 
precipitated active carbon is scarcely utilized. 

(2) Active carbon has. an absolute specific gravity of 2.0 and an' 
apparent specific gravity of approximately 0.20, while the absolute 
specific gravity of silver chloride is 5. Due to this substantial 
difference in their specific gravities, silver chloride powder 
separates from active carbon and precipitates to the bottom of the 
cartridge having the filter fabric layer, which fact translates into 
poor utilization of silver chloride. In addition, it is difficult to 
dissolve out Ag + ions constantly in an amount that is necessary to 
sterilize germs. 

(3) Even if active carbon containing silver chloride is uniformly 
precoated over the surface of the filter fabric layer, because the 
quantity of Ag + ions that are initially dissolved out is large, there 
is a tendency for the quantity of dissolved Ag + ions to rapidly 
decrease with use. There are two conceivable causes for this. One is 
that the surface of active carbon is precoated with foreign matter, 
and this contamination causes the reduction of dissolved Ag + ions. The 
other is that adsorbing silver chloride in a thick layer to the 
surface of active carbon causes the capability of the active carbon 
proper to deteriorate, thus rendering it unusable for water purifiers. 
Even if it is adsorbed thinly, the ions are dissolved out in a large 
quantity initially, and silver chloride could run out before the life 
of the active carbon. 
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(4) It is extremely difficult to check the degree of adsorption 
of active carbon for the purpose of quality control. 

(5) There is a conceivable danger that minute silver chloride 
particles flow into the filtered water in a colloidal form and are 

ingested by human beings. 

(6) Household-use water purifiers do not need to have a 
disinfectant inserted into it on the active-carbon side of the filter 
fabric, that is, the water-source side, for a sterilization purpose 
because chlorine or bleaching powder is present on that side, 
infestation of germs occurs on the water collecting side inside cities 
[sic] through which the filtered water passes. Infestation of germs 
occurs on the water collecting side inside the fabric through which 

the filtered water passes. 

Considering the aforesaid characteristics of silver salts and the 
structure of water purifiers, the present invention provides a 
sterilization device that sterilizes germs when installed on the 
filtered-water side (or in the vicinity of the water-collecting pipe 
in the filter fabric if the filter fabric and the water-collecting 
pipe are constructed in one piece) of a commercially available water 
purifier, thus rendering it useful for water purifiers. 

The following explains one embodiment of the present invention in 
concrete terms, referring to figures. In the figures, reference 
numeral 1 indicates a sealed cylindrical case, which is composed of a 
case proper (2) and a lid (3). At the bottom of the case proper (1) is 



formed an inflow hole (4) that connects to a water line, and a faucet 
(5) is provided at the center of the lid (3) in a rotatable manner. 
Reference numeral 6 indicates a cartridge that is housed in the case 
(1) . It is made from a synthetic resin and formed in a cylindrical 
shape, and it has ports (7, 7) at its under surface. There is a space 
(8) provided between this cartridge (6) and the case (1). Reference 
numeral 9 indicates a filtering body that is housed inside the 
cartridge (6), and it is constructed by wrapping a coarsely meshed 
porous resin frame (10) that is formed in a long rectangular shape 
with a filter fabric made of a close-grained cloth comprised of resin 
fibers and by sealing the opening with a resin adhesive. At the center 
of this filtering body (9) is inserted the lower portion of a resin- 
made water-collecting pipe (12), and the portion of the water- 
collecting pipe (12) that is positioned inside the filtering body (9) 
has a large number of water-collecting holes (13). This filtering body 
(9) is housed in a serpentinely bent condition, as shown in Fig. 2, 
inside the cartridge (6) . The top end of the water-collecting pipe 
(12) runs through the cartridge (6) and connects to the faucet (5). 
Reference numeral 14 indicates active carbon powder that is placed 
inside the cartridge (6). Reference numeral 15 indicates a seal for 
closing the ports (7, 7) so as to prevent the active carbon powder 
(14) from leaking out from the cartridge (6). It normally has the same 
property as that of common paper, but, once it is wetted with water, 
it dissolves in a few seconds. Reference numeral 16 indicates an air 
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vent hole that is provided at the top part of the case (1); 17, its 
plug; 18, an air vent hole that is provided at the top of the 
cartridge (6); and 19, a filter that seals air vent hole 18. This 
filter has a porosity that allows air and water to pass through it but 
does not allow the active carbon powder (14) to pass through. 
Reference numeral 20 indicates a sterilization device that is prepared 
by bonding, as the disinfectant, a sintered-compact powder that is a 
mixture of a silver salt and glass to a substrate by means of an 
adhesive, and it is inserted into some part of the resin-made frame 
(10). This sterilization device (20) is, as shown in Fig. 6, a film- 
shaped device that is prepared by bonding a sintered-compact powder 
(21) that is a mixture of a silver salt and glass to a substrate (23) 
by means of an adhesive (22) . It is configured in such a way as to 
expose the silver-salt-containing sintered-compact powder (21) that is 
bonded to the substrate (23) by means of the resin adhesive (22) at 
the surface. 

The following explains the operation of the water purifier thus 
configured. When water is supplied through the inflow hole (4) from a 
water line, the water-soluble seals (15, 15) are dissolved, thus 
opening the ports (7, 7) . As a result, the tap water enters the 
cartridge (6) through the ports (7, 7) and stirs the active carbon 
powder (14) and subsequently precoats the external surface of the 
filtering body (9) with the active carbon powder (14) as the water 
flows into the filtering body (9), thereby forming an active carbon 
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powder layer on the external surface of the filtering body (9). As a 
result, the tap water is filtered by the active carbon powder layer 
(14), thus eliminating bleaching powder, chlorine gas, etc., contained 
in the water. The water, after being filtered, passes inside the 
filtering body (9) and is collected at the portion of the water- 
collecting pipe (12) where there are water-collecting holes (13), 
after which the water flows through the water-collecting pipe (12) and 
is supplied to the outside from the faucet (5) . Meanwhile, the silver 
salt that is placed inside the filtering body (9) in an area near the 
water-collecting pipe (12) and in other areas as necessary dissolve 
gradually into the water, and the resulting Ag + ions perform 
sterilization inside the water purifier. As a result, the possibility 
of infestation of germs inside the water purifier can be eliminated. A 
water purifier in which was embedded this sterilization device was 
actually installed in water and sewerage systems [sic], and the 
content of the Ag + ions in the initial fraction of the filtered water 
was measured after the passage of 24 hours and found to be 45 ppb. 
Into this filtered water in which these Ag + ions were present, coli 
bacteria (Escherichia Coli K-IZ-A) whose concentration was adjusted to 
6 x 10 8 cells/mL were added. It was confirmed that the coli bacteria 
were killed completely within 6 hours of the addition. 

The following explains the sterilization device of the present 
invention used for water purifiers. It is produced as follows. As the 
glass, soda quartz glass [as transliterated] is used. The composition 
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of this glass is 15 % by weight Na 2 0, 15 % by weight CaO, and 70 % by 
weight Si0 2 . This glass is pulverized and run through 150 mesh. To 
this glass is added AgN0 3 , AgCl, and Ag metal powder discretely and 
mixed, and each resulting mixture is formed by a press under a 
pressure of 50 kg/cm 2 . Each formed product is baked at 900 °C, 800 °C, 
or 7 00 °C and subsequently pulverized, thereby forming a powder. The 
particle size of this powder is set to 150 mesh or smaller. To this 
powder is added an epoxy resin to form an enamel, and it is printed on 
a substrate comprised of Mylar film and baked. at 100 °C for 2 hours. 
The content of AgCl, AgN0 3 , or Ag metal powder in the glass here is 
set either to 50 % by weight or 80 % by weight. The resin used for 
forming the enamel is composed of 42 g Epicoat 815, 18 g Adeca Resin 
EP 4000, and 40 g Epomate B002. A sterilization device that was 
prepared in the aforesaid manner was immersed in water that had been 
run through a water purifier, and the quantity of dissolved Ag + ions 
was measured. 

The following table shows the quantity of the dissolved Ag + ions 
that was obtained when the aforesaid sterilization device was cut into 
pieces having an area of 3 x 3 cm 2 and immersed into 20 cc filtered 
water. The quantity of dissolved Ag + ions was measured by atomic 
absorption analysis, using an atomic absorption analyzer manufactured 

by Beckman Co. 
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Type of Silver Salt and 
Its Content (wt %) 


Dissolving Time 
(hr) 


Quantity of Dissolved 
Ag + Ions (ppb) 


AgN0 3 
(50) 


0.5 


40 


1 


45 


3 


^_ 45 




5 


45 


AgN0 3 


0.5 


40 


1 




(80) 


3 


' 45 




5 


45 


AgCl 


0.5 


40 


1 


45 


(50) 


3 


45 




5 


45 ] 


AgCl 


0.5 


45 


1 


45 


(80) 


3 


45 




5 


45 




0.5 


40 


Ag Powder 


1 


50 


(50) 


3 


45 




5 


45 




0.5 


45 


Ag Powder 


1 


45 


(80) 


3 


45 




5 


50 



In the aforesaid embodiment, a hardly-soluble silver salt as the 
disinfectant were bonded on one side of a substrate by means of an 
adhesive, but it goes without saying that they can be bonded on both 
sides of a substrate in the same manner. 

As is evident from the explanation in the foregoing, according to 
the present invention, a silver salt used as the disinfectant is mixed 
with glass and formed into a sintered-compact powder, and this 
sintered-compact powder is bonded to a substrate with a resin 
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adhesive; therefore, the silver-salt particles are less likely to 
detach from the substrate or the adhesive, and, even if they did 
detach, they are harmless to human beings because they are coated with 
glass. Therefore, with this sterilization device, it is less likely 
that sintered-compact powder containing silver-salt particles is 
detached when it is housed on the filtered water side of a water 
purifier and exposed to water pressure, etc. Furthermore, it can 
eliminate the problem of peeling completely, compared with devices 
obtained by vapor deposition, etc. Compared with the method of mixing 
a silver salt with active carbon, the quantity of dissolved Ag + ions 
is highly stable. By forming the substrate from a flexible film, the 
device can be installed or removed quite easily. Thus, the device has 
various excellent advantages. 
[Brief Explanation of the Drawings] 

Fig. 1 is a cross-sectional drawing of the water purifier 
pertaining to the present invention. Fig. 2 is a perspective view of 
the filtering body of the aforesaid water purifier. Fig. 3 is a 
center-section drawing of the filtering body. Figs. 4 and 5 are an 
enlarged plan view and enlarged cross-sectional view, respectively, of 
the filtering body for illustrating the way the sterilization device 
is installed. Figs. 6 is an enlarged cross-sectional drawing of the 
sterilization device used in the aforesaid water purifier. 

20 ... sterilization device, 21 ... sintered-compact powder, 
22 ... resin adhesive, 23 ... substrate. 
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[FIG. 1] 
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